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where N is the number of active carriers and (X n ,k) (Y n ,k) is 
the unwrapped argument function for the nth carrier in 
the kth frame. 



The equation on page 12, line 14, has been 
amended as follows: 



In the Claims : 



Please cancel Claims 1 to 29 and add new Claims 



30 to 58. 




A receiver \ for use in an OFDM 
transmission system in which data is transmitted in 
frames, each frame having a Vyclic prefix which is a 
repetition of part of the fra^te, the receiver comprising: 
a sampling oscillator; and 

control means for controlling said sampling 
oscillator and comprising estimaMon means for estimating 
timing deviations of said sampling oscillator; 

said estimation means opeVating entirely on 
frequency domain input data. 
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. A receiver, for use in an OFDM transmission 
system in which data iB transmitted in frames, each frame 
having a cyclic prefix Which is a repetition of part of 
the frame, the receiveri comprising : 
a sampling osaillator; 

an adaptive equalizer having an equalizer 
inverse channel model; 

separation meanfe for separating the equalizer 
inverse channel model intA a first and a second part, the 
first part being independent of sample timing and the 
second part being dependent on sample timing; and 

control means foil controlling the sampling 
oscillator based upon the slcond part. 



32. A receiver according to Claim 31 wherein 
said control means comprises Estimation means for 
estimating timing deviations df said sampling oscillator; 
and wherein said estimation means operates entirely on 
frequency domain input data. 

33. A receiver according to Claim 32 wherein 
said estimation means estimate an\ approximation of a 
linear portion of an argument function produced by timing 
deviations of said sampling oscillator. 



34. A receiver according! to Claim 32 wherein 
said estimation means finds the lindar portion of the 
argument function by taking an average slope of the 
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argument function . 

35. A redeiver according to Claim 34 wherein 
the approximation of \ the linear portion of the argument 
function is used as a feedback control signal for said 
sampling oscillator , 



36. A receiVer according to Claim 35 further 
comprising a control loop for said sampling oscillator; 
and wherein the approximation of the linear portion of 
the argument function ha\3 a slope which converges to zero 
as the control loop settles. 

37. A receiver laccording to Claim 36 wherein 
parts of the equalizer inverse channel model, other than 
the linear portion of the argument function, are 
controlled by said adaptive \equalizer which continuously 
adapts to variations in sampling timing. 



38. A receiver according to Claim 37 wherein 
said adaptive equalizer and saVd control means each use 
defined and different portions \of the equalizer inverse 
channel model to achieve an output frequency domain 
signal with zero phase deviation\ relative to a 
transmitted signal . 
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39. A receiver according to Claim 36 wherein 
the slope of the argument function a* is estimated from 
an equation 

, 1 V MnMjk) 

N n n 

where N is the number &>f active carriers and 

(Xn, k) / (Yn, k) is the unwrapped argument function for an 

nth active carrier in alkth frame. 



40. A received according to Claim 36 wherein 
the slope of the argument} function a k is estimated from 
an equation 

2 



where N is the number of adtive carriers, (Xn, k) / (Yn, k) 
is the unwrapped argument function for an nth active 
carrier in a kth frame, indices n 0 and n 2 are lower and 
upper limits respectively of\ a band and index n ± which 
divides the band into two equal parts. 



41. A receiver according to Claim 30 wherein 
on start up, frame timing is apjusted until received 
frames are sampled within a signal interval. 
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42. A receiver according to Claim 41 further 
comprising means responsive to a feed back control for 
said sampling oscillator |to adjust the frame timing so 
that frame synchronization is maintained. 




An OFDM transmission system in which data 
is transmitted in frames, leach frame having a cyclic 
prefix which is a repetition of part of the frame, the 
OFDM transmission system comprising: 

a receiver comprising a sampling oscillator and 
a controller connected thereto; 

said controller controlling said sampling 
oscillator and estimating timing deviations of said 
sampling oscillator entirely^, on frequency domain input 
data . 



An OFDM transmission system in which data 
is transmitted in frames, eacA frame having a cyclic 
prefix which is a repetition df part of the frame, the 
OFDM transmission system comprising: 

a receiver comprising 

a sampling oscillatoi, 

an adaptive equalizer^ having an equalizer 
inverse channel model, 

a separation circuit lor separating the 
equalizer inverse channel model linto a first and a second 
part, the first part being independent of sample timing 
and the second part being dependent on sample timing, and 
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a controller tor controlling the sampling 
oscillator in dependence on the second part. 

^^f^Txi an OFDM system in which data is 
transmitted in frames, eaah frame having a cyclic prefix 
which is a repetition of pert of the frame, a method of 
synchronizing a receiver sampling oscillator, the method 
comprising: \ 

controlling the sampling oscillator with a 
feedback signal representing\an estimation of timing 
deviations of the sampling oscillator, the estimation of 
timing deviations being derivAd directly from frequency 
domain input data . \ 

J^^^\t\ an OFDM syst^l in which data is 
transmitted in frames, each frame having a cyclic prefix 
which is a repetition of part of Vthe frame, and in which 
the receiver comprises an adaptiv* equalizer having an 
equalizer inverse channel model, a\method of 
synchronizing a receiver sampling oscillator with a 
transmitter sampling oscillator, thL method comprising: 

separating the equalizer inverse channel model 
into a first and a second part, the first part being 
independent of sample timing and the second part being 
dependent on sample timing; and \ 

controlling a sampling oscillator based upon 
the second part. \ 
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47. A method Recording to Claim 4 6 further 
comprising estimating timing deviations of the receiver 
sampling oscillator entirely from frequency domain input 
data. \ 

48. A method acqprding to Claim 47 wherein 
estimating comprises estimating an approximation of a 
linear portion of an argument function produced by timing 
deviations of the receiver sampling oscillator. 

49. A method according to Claim 48 wherein 
estimating an approximation of & linear portion of an 
argument function comprises takiVig an average slope of 
the argument function. \ 

50. A method according to Claim 48 further 
comprising using the approximation V>f a linear portion of 
an argument function as a feedback Control signal for the 
receiver sampling oscillator. \ 

51. A method according to Alaim 50 wherein the 
approximation of a linear portion of aft argument function 
has a slope which converges to zero as control loop for 
the receiver sampling oscillator settled. 

52. A method according to ClaiVi 51 further 
comprising controlling parts of the equalizer inverse 
channel model, other than the linear portiAn of the 
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argument function, wiqh the adaptive equalizer which 
continuously adapts to\variations in sampling timing. 

53. A method\according to Claim 52 wherein the 
adaptive equalizer and t^he control loop each use defined 
and different portions of the equalizer inverse channel 
model to achieve an output frequency domain signal with 
zero phase deviation relative to a transmitted signal. 

54. A method according to Claim 51 wherein 
estimating the slope of thq argument ct k uses an 

a k = T7/J L 

where N is the number of actlLve carriers, (Xn, k) / ( Yn, k) 
is the unwrapped argument function for an nth active 
carrier in a kth frame. 



55. A method according to Claim 51 wherein 
estimating the slope of the argument function a k uses an 
equation 

«2 



I ^.*)(4>-S^-.*)(j;.*) 



where N is the number of active barriers, (Xn, k) / ( Yn, k) 
is the unwrapped argument function for an nth active 
carrier in a kth frame, indices nfc and n 2 are lower and 
upper limits respectively of a bamd and index n± which 
divides the band into two equal pairts. 
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